Repeated ethanol withdrawal produces site-dependent increases in EEG spiking.
Recent studies have suggested an important kindling-like exacerbation of ethanol withdrawal symptoms after repeated cycles of ethanol intoxication and withdrawal. Few studies, however, have evaluated the effect of multiple episodes of intoxication and withdrawal on spontaneous EEG activity after cessation of ethanol intake. In this study, electrographic activity in cortical and subcortical structures male Sprague-Dawley rats was examined after multiple cycles of ethanol intoxication and withdrawal. After surgical implantation of electrodes, animals received repeated cycles of chronic ethanol exposure in vapor inhalation chambers for 10 or 20 days, with 4-day withdrawal periods between each. Upon removal from the inhalation chamber, spontaneous EEG activity was recorded intermittently for 72 hr. These data were then examined for the presence of spikes and sharp waves. Results indicate that the levels of spike and sharp wave activity observed vary with both length of ethanol exposure and with the number of withdrawal cycles, and that these effects varied with neuronal site. Changes in spike and sharp wave activity were first observed within hippocampal areas, with other subcortical and cortical sites showing increased activity after additional ethanol exposure or additional cycles of intoxication and withdrawal. Hippocampal areas CA1 and CA3 differed significantly from one another in their response to chronic ethanol exposure, with area CA1 most affected by changes in amount of ethanol exposure and are CA3 most affected by number of withdrawal cycles. These results indicate an increased severity of the ethanol withdrawal syndrome after repeated ethanol withdrawal episodes and suggest differential, site-specific changes in neuronal excitability.